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METHOD AND APPARATUS FOR PREVEN TING WATEP IN FTIKT. CELL POWER 
PLANTS FROM FREZING DTIRTNG STORAGE 

Examiner: Yuan S.N. 10/043,791 Art Unit: 1745 February 11, 2004 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1 . 1 1 4, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since, this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Apphcant's submission filed on December 22, 2003 has been entered. Claims 
1,8 were amended. Claims 9-20 were added. 

2. The text of those sections of Title 35, U.S.C. code not included in this action can be 
found in the prior Office Action issued on October 6, 2003. • 

Claim Rejections - 35 use § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

- (a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
havmg ordinary skill ,n the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1,4-6,1 1,13,14,16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Acker (US 6,489,052) in view of Gebhardt et al. (US 2002/0058165 Al). 
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With respect to claims 1,1 1,14, Acker teaches a fuel cell system that converts chemical 
energy of a fuel into electrical energy, typically by oxidizing the fuel, i.e., a fuel cell power plant. 
The fuel cell system comprises a fuel cell stack, which has a solid polymer ion exchange 
membrane (electrolyte) sandwiched between a anode gas diffusion layer (anode) and a cathode 
gas diffusion layer (cathode). The system further comprises a cooling mechanism such as 
cooling plates (cooler) which are commonly installed within the fuel cell stack between adjacent 
single cells to remove heat generated during fuel cell operation. The fuel cell system using 
hydrogen as a fuel may include a fuel processing system such as a reformer (fuel supply means) 
to produce hydrogen. The hydrogen-containing reactant is suppUed to the anode while oxygen- 
containing air is used as a source of oxidant in the cathode. A cooling subsystem (water 
management system) in the fuel cell system is responsible for the coolant flow in order to control 
or optimize the operating temperature of the fuel cell stack. The casing of the fuel cell system 
(14) in Figure 2 is considered as a thermal insulating means, which encloses the fuel cell stack 
and the cooling subsystem. See Column 1, Lines 13-14, 53-56, 66 to column 2, line 3; Column 
2, Lines 54-61; Column 3, Lines 9-11; Column 8, Lines 26-29. . 

However, Acker does not teach to incorporate a catalytic fuel burner means in the 
thermal insulating enclosure means of the fuel cell system. Gebhardt et al. teach a fuel cell 
system having an improved cold-starting capability. The fuel cell stack in the fuel cell system is 
heated with waste heat from combustion of a primary and/or a secondary fuel in a catalytic 
bumer. Hydrogen, which can be produced in situ by electrolysis or by a reformer, is used as the 
fuel. The catalytic bumer contains surfaces that are covered with a catalyst in which a highly 
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exothermic reaction takes place in a controlled manner. There is also no Open flame during 
combustion with the catalytic burner producing only heat. As a result, the exothermic energy 
released by the catalytic burner is used as heat during cold-starting the fuel cell system. See 
paragraphs 1 1, 23 and claim 1. Therefore, it would have been obvious to one of ordinary skill in 
the art to incorporate the catalytic burner into the fuel cell thermal insulating enclosure of Acker, 
because Gebhardt et al. teach the use of a catalytic burner to provide heat on the fuel cell stack in 
order to improve cold-starting capability of the fuel cell power plant. 

It is the position of the examiner that intended use "to provide freeze protection for a fuel 
cell power plant" in claims 1,1 1 does not add structure to the claim. Intended use of a known 
compound does not give it patentable weight. See In re Thuau, 57 USPQ 324, CCPA 979 135 
F2d 344, 1943. It is also noted that the courts have held that functional "thereby" statements do 
not define any structure, and accordingly cannot serve to distinguish oVer the prior art. See In re 
Mason (1 14 USPQ 127, 44 CCPA 937 (1957)). Alternatively, the casing of the fuel cell system 
in Acker would reduce the likelihood of freezing of water in the fuel cell power plant. 

With respect to claims 4,16, Gebhardt et al. teach air can be used as a source of oxidant to 
be supphed to the catalytic burner. See Claim 4. As mentioned above, hydrogen is used as fuel 
for the catalytic burner. Therefore, it would have been obvious to one of ordinary skill in the art 
to use air as the oxidant in the catalytic burner in the fuel cell thermal insulating enclosure of 
Acker, because Gebhardt et al. teach the use of a catalytic burner to provide heat on the fuel cell 
stack in order to improve cold-starting capability of the fuel cell power plant. 
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With respect to claims 5,17, Acker teaches the hydrogen may be provided from hydrogen 
tanks or other hydrogen storage systems such as hydrogen storage alloys. See Column 5, Lines 
18-20. 

With respect to claims 6,18, Acker teaches casing of the fuel cell system (14), i.e., a 
thermal insulating means, is used to enclose the fiiel cell stack and the cooUng subsystem. See 
Figure 2; Column 8, Lines 26-29. 

With respect to claim 13, Gebhardt et al. teach the catalytic burner is separate from the 

fuel cell stack assembly. 

5. Claims 2,3,7,12,15,20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Acker (US 6,489,052) and Gebhardt et al. (US 2002/0058165 Al) as apphed to claims 1,4-6 
above, and further in view of Tomomura et al. (JP 59-152210). 

With respect to claims 2,3,15, the disclosure of Acker and Gebhardt et al. differs from 
Applicant's claims in that Acker and Gebhardt et al. do not discuss the operating temperature 
range of the catalytic burner. Tomomura et al. disclose the use of a catalytic burner to have 
selective combustion of hydrogen gas by using platinum as the catalyst. Thus, the burner is 
operated at temperatures ranging from 100° to 250°C (212° to 480°F). See abstract. Therefore, 
it would have been obvious to one of ordinary skill in the art to incorporate the catalytic bumer 
disclosed by Tomomura in the fuel cell power plant of Acker and Gebhardt, because Tomomura 
et al. teach the hydrogen can be selectively combusted at a temperature range of 212° to 480°F 
when platinum catalyst is used in the catalytic bumer. 
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With respect to claims 7,20, Acker teach a fuel cell that has proton exchange membrane 
and uses hydrogen as the fuel. See Column 1, Lines 33-35; Column 5, Lines 11-13. However, 
the disclosure of Acker and Gebhardt et al. do not discuss the operating temperature range of the 
catalytic burner. Tomomura et al. disclose the use of a catalytic burner to have selective 
combustion of hydrogen gas by using platinum as the catalyst. Thus, the burner is operated at 
temperatures ranging from 100° to 250°C (212° to 480OF). See abstract. Therefore, it would 
have been obvious to one of ordinary skill in the art to incorporate the catalytic burner disclosed 
by Tomomura in the fuel cell power plant of Acker and Gebhardt, because Tomomura et al. 
teach the hydrogen can be selectively combusted at a temperature range of 212° to 480°F when 
platinum catalyst is used in the catalytic burner. 

Allowable Subject Matter 
6. Claims 8-10 are allowed. The following is a statement of reasons for the indication of 
allowable subject matter: The invention of independent claim 8 recites a method of preventing 
freezing of water in a fuel cell power plant during shutdown comprising the steps of (a) 
selectively flowing fuel and oxidant to a catalytic fuel burner during shutdown; (b) convectively 
flowing the heated gas into fuel cell power plant; and (c) thermally insulating the parts of the fuel 
cell power plant as stated in the claim. The closest prior arts of record. Acker and Gebhardt et 
al., do not teach or suggest the use of a catalytic fuel burner during shut down to provide heated 
gas to the fuel cell power plant. 
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7. Claim 19 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. Claim 19 would be allowable because the prior art does not disclose or 
suggest the insulation value (R) of the thermal insulating means is sufficient to prevent freezing 
of water in freeze-sensitive parts of the plant for at least several days at external temperatures as 
low as -40°C. 

Response to Arguments 

8. Applicant's arguments filed on December 22, 2003 have been fully considered but they 
are not persuasive. 

Applicant 's principle arguments are 

The combination of Acker and Gebhardt does not teach the prevention of freezing of 
freeze-sensitive parts of the fuel cell power plant as stated in claims 1 and 11. 

In response to Applicant's arguments, please consider the following comments. 
The functional "thereby" statements do not define any structure, and accordingly cannot 
serve to distinguish over the prior art. See In re Mason (1 14 USPQ 127, 44 CCPA 937 (1957)). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dah-Wei D. Yuan whose telephone number is (571) 272-1295. 
The examiner can normally be reached on Monday-Friday (8 :00-5 :00). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan, can be reached on (571) 272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

hiformation regarding the status of an appHcation may be obtained from the Patent 
Application ^formation Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Dah-Wei D. Yuan ^<'^\ /) h. 

February 11, 2004 {^j^-^i^lAA^ / 




